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The ﬁns are extended surface which are used to dissipate heat
from the primary surface to the surrounding environment [1].
In recent years the demands for ﬁns in space exploration are
increasing. Every satellite has different electronic subsystems
which generate heat in different sections. In order to control
the thermal performance of electronic subsystem of satellite
in proper limits, heat has to be lost to the space medium and
modes of heat transfer are conduction combine with the radia-
tion only. The space temperature can be maintained either at
absolute zero or at nonzero sinks temperature. The
Naumann [2] analyzed the radiation conduction problem on
Nomenclature
Nr radiation–conduction parameter
C constant that represents the temperature
k temperature dependent thermal conductivity, W/
(m K)
ka thermal conductivity corresponding to ambient
condition, W/(m K)
es the surface emissivity corresponding to radiation
sinks temperature, Ts
T temperature, K
P ﬁn perimeter, m
Tb ﬁn’s base temperature, K
Ta sink temperature corresponding to ka, K
Ts sink temperature for radiation, K
b length of the ﬁn, m
x axial co-ordinate of the entire ﬁn, m
Ac cross-sectional area of the entire ﬁn, m
2
X dimensionless axial co-ordinate
A thermal conductivity parameters
B the surface emissivity parameters
Greek symbols
a slope of the thermal conductivity-temperature
curve, K1
b slope of the surface emissivity-temperature curve,
K1
h dimensionless temperature of the ﬁn
ha dimensionless sink temperature of the ﬁn
corresponding to ka
hs dimensionless radiation sinks temperature
r Stefan–Boltzmann constant
e emissivity
Sink temperature aθ
Radiaon sink temperature sθ
0=
dX
dθ
Radiaon (   )    Tε
(  )Tk
Figure 1 The geometry of heat pipe/ﬁn space radiator.
1002 P.K. Roy et al.the basis of constant thermal conductivity as well as constant
surface emissivity in order to reduce the mathematical com-
plexity of the problem. The majority of work reported on
space radiating ﬁns is on the basis of environmental tempera-
ture maintained at absolute zero [3,4]. The governing equation
of conduction–radiation heat transfer phenomena can be
expressed in differential equation along with relevant bound-
ary condition. Arslanturk [5] evaluated the optimum dimen-
sion of space radiative ﬁn with variable thermal conductivity
with constant emissivity while sink temperature maintained
at absolute zero using Adomian decomposition method
(ADM). Hosseini et al. [6] obtained the temperature dis-
tribution of space radiative ﬁn with variable thermal conduc-
tivity with constant emissivity while environmental
temperature maintained at absolute zero using Homotopy per-
turbation method (HPM). Baratas and Sellers [7] provided the
efﬁciency curves of a heat rejecting system consisting of paral-
lel tubes joined by web plates that serve as extended surface.
Torabi et al. [8] applied the differential transform method
(DTM) to a radiative ﬁn with temperature dependent thermal
conductivity and heat generation while environment tempera-
ture maintained at nonzero sink temperature. Roy et al. [9]
analyzed the effect of environmental temperature and heat
generation number on the temperature distribution of a con-
vective–radiative straight rectangular using Adomian
decomposition method (ADM). Torabi and Yaghoobi [10]
obtained the temperature distribution of a step ﬁn using both
differential transform method (DTM) and variation iteration
method (VIM) and the results are compared with ﬁnite differ-
ence method (FDM). Akbar and Khan [11] analyzed the
effects of different ﬂow parameters for a two dimensional stag-
nation-point ﬂow of carbon nanotubes toward a stretching
sheet with water as the base ﬂuid under the inﬂuence of slip
effects and convective boundary conditions using a homoge-
neous model. Noreen Sher Akbar [12] obtained the heat trans-
fer characteristics and ﬂow parameters for peristaltic ﬂow with
carbon nanotubes in an asymmetrical channel. Double-diffu-
sive natural convective peristaltic ﬂow of a Jeffery nanoﬂuid
in a two dimensional porous asymmetric channel has been
studied by the same author [13]. Akbar and Butt [14] carriedout investigation to analyze the effect of heat transfer in a ﬂexi-
ble tube with ciliated walls and carbon nanotubes. Bhowmik
et al. [15] applied both decomposition and differential evolu-
tion method for predicting dimensions of rectangular and
hyperbolic ﬁns with variable thermal properties. Singla and
Das [16] predicted the heat generation number and ﬁn tip tem-
perature using Adomian decomposition method and Genetic
Algorithm (GM). Arslanturk [17] evaluated the ﬁn efﬁciency
of a conductive-convective straight ﬁn with variable thermal
conductivity using ADM. Aziz and Torabi [18] presented
numerical analysis of straight rectangular ﬁn with simultane-
ous variation of thermal conductivity, heat transfer coefﬁcient
and surface emissivity. Mallick et al. [19] determined the ther-
mal stresses of annular ﬁn with variable thermal conductivity
using Homotopy perturbation method (HPM). The previous
studies are based on the constant surface emissivity parameter
of space radiative ﬁn and sink temperature maintained at abso-
lute zero. But in some of the cases the surface emissivity
changes with temperature along with the simultaneous varia-
tion of other thermal properties [20,21]. Again in some real sit-
uation the sink temperatures are also changing from nonzero
value to any higher temperature for stationary ﬁn [9]. The
literature indicates that, the study of simultaneous variation
of thermal conductivity and surface emissivity parameters of
space radiative ﬁn along with nonzero sink temperature is
not available. Therefore the present works are undertaken to
Conductive–radiative ﬁn with temperature dependent thermal conductivity and surface emissivity 1003study the effect of surface emissivity parameter and sink tem-
perature of the temperature distribution and efﬁciency of space
radiative ﬁn using Homotopy perturbation method (HPM).
2. Mathematical formulations
The conﬁguration of radiating heat pipe/ﬁn space radiator is
shown in Fig. 1. It is assumed that a series of heat pipe/ﬁn
space radiator are interconnected by rectangular webs. This
rectangular web acts as a ﬁn in the present analysis. The base
temperature Tb, of the ﬁn and tube surfaces is constant and the
radiation exchange between the ﬁn and heat pipe is neglected.
It is assumed that the ﬁn has length b, thickness w and the both
surfaces of the ﬁn can radiate heat to the surrounding tempera-
ture that may vary. Assuming that both the surface emissivity,
e and thermal conductivity k vary with temperature, the one
dimensional energy equation is given by
2w
d
dx
kðTÞ dT
dx
 
 2eðTÞbrðT4  T4s Þ ¼ 0 ð1Þ
The thermal conductivity as well as the surface emissivity of the
ﬁn material is assumed to be linear function of temperature.
kðTÞ ¼ ka½1þ aðT TaÞ ð2Þ
eðTÞ ¼ es½1þ bðT TsÞ ð3Þ
Employing the following dimensionless parameter
h ¼ T
Tb
; ha ¼ Ta
Tb
; hs ¼ Ts
Tb
; X ¼ x
b
; A ¼ aTb;
B ¼ bTb; Nr ¼ esrT
3
bb
2
kaw
ð4Þ
The formulation of the ﬁn problem reduces to the following
equations:
d2h
dX2
þ Ah d
2h
dX2
þ A dh
dX
 2
 Aha d
2h
dX2
Nr½1þ Bðh hsÞ½h4  h4s  ¼ 0 ð5Þ
With the following boundary conditions
dh
dX
¼ 0 at X ¼ 0
h ¼ 1 at X ¼ 1
ð6Þ3. Homotopy Perturbation Method (HPM)
Homotopy perturbation method (HPM) [22] is a semi-numeri-
cal method for solving linear or nonlinear, homogeneous or
inhomogeneous boundary value problem. This method is spe-
cial case of homotopy analysis method and combines the
aspects of traditional perturbation method. The advantage of
HPM over the regular perturbation method eliminates the lin-
earization or small parameter from its conventional approach.
Here, the embedding parameter considered instead of small
parameters provides the advantage of circumventing the linear
as well as nonlinear problems. As compared to the Adomian
decomposition method this method does not require the
calculation of Adomian polynomial and leads to convergent
solution rapidly. Moreover this method requires only initial
condition as input for its solution.To illustrate the basic idea of HPM according to He [22],
consider the following nonlinear differential equation:
AðhÞ  fðrÞ ¼ 0; r 2 X: ð7Þ
With the boundary conditions
B h;
@h
@X
 
¼ 0 r 2 C; ð8Þ
where A is a general differential operator, B is a boundary
operator, fðrÞ is a known analytic function, and C is the
boundary of the domain X.
The operator A can be generally divided into linear and
nonlinear parts say LðhÞ and NðhÞ. Therefore the Eq. (4) can
be written as
LðhÞ þNðhÞ  fðrÞ ¼ 0 ð9Þ
Introducing the artiﬁcial parameter p 2 ½0; 1 homotopy
perturbation structure of the above Eq. (9) is as below:
Hðh; pÞ ¼ ð1 pÞLðh h0Þ þ p½LðhÞ þNðhÞ  fðrÞ ¼ 0: ð10Þ
This can be written as
Hðh; pÞ ¼ LðhÞ  Lðh0Þ þ pLðh0Þ þ p½NðhÞ  fðrÞ ¼ 0: ð11Þ
where L ¼ d2
dX2
and h0 is the initial approximation. Here
h ¼ fðXÞ.
The solution of Eq. (11) can be written as
h ¼ h0 þ phþ p2h2 þ p3h3 þ p4h4 þ    ð12Þ
The series converges for p ¼ 1 and the solution for h can be
given by
h ¼ h0 þ hþ h2 þ h3 þ h4 þ       ð13Þ4. HPM formulation
Using Eq. (11), the Eq. (5), can be written as in HPM form of
Hðh;pÞ¼ð1pÞLðhh0Þ
þp
d2h
dX2
þAh d2h
dX2
þA dh
dX
 2Aha d2hdX2
Nr h4h4s þBh5Bh4shBhsh4þBh5s
 
" #
¼0
ð14Þ
The above equation can be written as
Hðh;pÞ¼LðhÞLðh0Þþpðh0Þ
þp Ah
d2h
dX2
þA dh
dX
 2Aha d2hdX2
Nr h4h4s þBh5Bh4shBhsh4þBh5s
 
" #
¼0
ð15Þ
Substituting h; from Eq. (12), to the Eq. (15), and separat-
ing the variables of identical power of p we can get the
following:
p0 :
h0 ¼ h0
ð16Þ
From the boundary condition (6) it is clear that the solution
is becoming meaningless. Therefore in order to predict the
solution physically meaningful the hð0Þ must be a constant.
This h0 ¼ C is taken as initial input for HPM.
And
1004 P.K. Roy et al.p1 :This homotopy equation contains inhomogeneous term [23]
d2h1
dX2
þd
2h0
dX2
þ Ah0
d2h0
dX2
þA dh0
dX
 2Aha d2h0dX2
Nr h40h4s þBh50Bh4sh0Bhsh4þBh5s
 
" #
¼0
ð17Þ
dh1
dX
¼ 0 at X ¼ 0; h1 ¼ 0 at X ¼ 0 ð18Þ
and
p2 :
d2h2
dX2
þ A h0
d2h1
dX2
þ h1 d2h0dX2
 	
þ A 2 dh0
dX
dh1
dX
  Aha d2h1dX2
Nr 4h30h1 þ 5Bh40h1  Bh4sh1  Bhs4h30h1
 
2
4
3
5 ¼ 0
ð19Þ
dh2
dX
¼ 0 at X ¼ 0; h2 ¼ 0 at X ¼ 0 ð20Þ
p3 :
d2h3
dX2
þ
A h0
d2h2
dX2
þ h1 d2h1dX2 þ h2 d
2h0
dX2
 	
þA 2 dh0
dX
dh2
dX
þ dh1
dX
 2 	
Aha d2h2dX2 Nr
ð4h30h2 þ 6h20h21Þ þB 5h40h2 þ 10h30h21
 
Bh4sh2 Bhsð4h30h1 þ 6h20h21Þ
 !
2
6664
3
7775¼ 0 ð21Þ
dh3
dX
¼ 0 at X ¼ 0; h3 ¼ 0 at X ¼ 0 ð22Þ
p4 :
d2h4
dX2
þ
A h0
d2h3
dX2
þ h1 d2h2dX2 þ h2 d
2h1
dX2
þ h3 d2h0dX2
 	
þA 2 dh0
dX
dh3
dX
þ 2 dh1
dX
 
dh2
dX
  Aha d2h3dX2
Nr
4h30h3 þ 12h20h1h2 þ 4h0h31
 þB 5h40h3 þ 20h30h1h2 þ 10h31h20 
Bh4s h3 Bhs 4h30h3 þ 12h20h1h2 þ 4h0h31
 
 !
2
6666664
3
7777775
¼ 0 ð23Þ
dh4
dX
¼ 0 at X ¼ 0; h4 ¼ 0 at X ¼ 0 ð24Þ
By increasing number of terms in the solution higher accuracy
will be obtained. Solving (17), (19), (21) and (23) results in
h1; h2; h3 and h4   
h0 ¼ Cðinitial approximationÞ
h1 ¼  Nrh
4
s X
2
2
þ NrBh5s X2
2
þ NrC4X2
2
þ NrBC5X2
2
 NrBh4s CX2
2
 NrBhsC4X2
2
h2 ¼  4N
2
r h
4
s C
3X4
24
þ 8N2r Bh5s C3X4
24
þ 4N2r C7X4
24
þ 9N2r BC8X4
24
 10N2r Bh4s C4X4
24
 8N2r BhsC7X4
24
þ 10N2r B2h5s C4X4
24
þ 5N2r B2C9X4
24
 6N2r B2h4s C5X4
24
 9N2r B2hsC8X4
24
þ N2r Bh8s X4
24
 N2r B2h9s X4
24
þ N2r B2h8s CX4
24
 4N2r B2h6s C3X4
24
þ 4N2r B2h2s C7X4
24
 NrAh4s haX2
2
þ NrABh5s haX2
2
þ NrAhaC4X2
2
þ NrABhaC5X2
2
 NrABh4s haCX2
2
 NrABhshaC4X2
2
þ NrAh4s CX2
2
 NrABh5s CX2
2
 NrAC5X2
2
 NrABC6X2
2
þ NrABh4s C2X2
2
þ NrABhsC5X2
2
;
..
. ð25Þ
Substituting the values of h0; h1; h2; h3 and h4    ; in Eq.
(13) the formulation of nondimensional temperature can be
obtained as
h ¼
Xa
0
hm ¼ h0 þ h1 þ h2 þ h3 þ h4 þ       ð26Þ
Now the temperature ﬁeld, h can be evaluated if the ﬁn tip
temperature C is known whose value lies in the interval (0,1).
Using an arbitrary initial guess value for C, for thetemperature ﬁeld h computed from the above Eq. (26) and
applying Newton–Raphson method satisfying the boundary
conditions (6) the actual temperature ﬁeld can be obtained.
4.1. Fin efﬁciency ðgÞ
The ﬁn efﬁciency is deﬁned as the ratio of actual heat transfer
rate to the ideal heat transfer rate [20]. The ideal heat transfer
rate takes place in the ﬁn if the whole ﬁn is subjected to the
base temperature.
The actual radiative heat losses of the entire ﬁn are given
below:
Qactual ¼
Z b
0
2reðTÞðT4  T4s Þdx
¼
Z b
0
2res½1þ bðT TsÞðT4  T4s Þdx ð27Þ
The ideal heat transfer rate Qideal is obtained if the entire ﬁn
is kept at the base temperature and can be expressed as
Qideal ¼ 2rbeðTÞðT4b  T4s Þ
¼ 2rbes½1þ bðTb  TsÞðT4b  T4s Þ ð28Þ
The ﬁn efﬁciency can be expressed using nondimensional
terms by Eq. (4):
g ¼ Qactual
Qideal
¼
R b
0
2res½1þ bðT TsÞðT4  T4s Þ

 
dx
2rbes½1þ bðT TsÞðT4b  T4s Þ
¼
R 1
0
Nr½1þ Bðh hsÞðh4  h4s Þ

 
dX
Nr½1þ Bð1 hsÞð1 h4s Þ
ð29Þ
4.2. Fin heat transfer rate ðQmÞ
Total heat radiated per length per unit mass from the heat
pipe/ﬁn element is twice the heat conducted into an individual
ﬁn plus the radiation from the upper and lower surfaces of the
heat pipe itself for a given thermal conductivity, surface emis-
sivity and environmental temperature. In order to ﬁnd the heat
transfer rate, consider an aluminum ﬁn having the following
dimensions [5]:
Tb ¼ 1000 K; es ¼ 0:85; b ¼ 49:52 mm; W ¼ 0:025 m;
r ¼ 5:57 108 W=m2  K4; w ¼ 0:187 mm;
l ¼ 0:334 kg=m; q ¼ 2700 kg=m3
Total heat transfer rate of the heat pipe and ﬁn is
Q ¼ 2Qfin þQpipe
¼ 2res½1þ bðT TsÞðT4b  T4s Þð2gbþWÞ
¼ 2resT4b½1þ Bðh hsÞðh4b  h4s Þð2gbþWÞ
ð30Þ
The heat transfer rate per unit mass is given as
Qm ¼
2resT
4
b½1þ Bðh hsÞðh4b  h4s Þð2gbþWÞ
ðlþ 2qbwÞ ð31Þ5. Results and discussion
The validation of results is done by considering both the sink
temperatures, hs, ha; surface emissivity parameter, B is equat-
ing to zero and Eq. (5) is converted into the previous work
as found in the literature [3–6].The present works consider ﬁve
terms in the solutions and the results are compared with the
Table 1 Comparison of present results with the results available in the literature.
Nr ¼ 1; hs ¼ 0; ha ¼ 0; A ¼ 0:4; B ¼ 0
X Present ADM [5] DTM [8] VIM [4] Hosseini et al. [6] NM [8]
0 0.8129 0.8122 0.8133 0.8145 0.8133 0.8133
0.1 0.8145 0.8138 0.8149 0.8161 0.8149 0.8149
0.2 0.8194 0.8187 0.8199 0.8211 0.8199 0.8199
0.3 0.8278 0.8270 0.8282 0.8295 0.8282 0.8282
0.4 0.8396 0.8388 0.8401 0.8414 0.8401 0.8401
0.5 0.8552 0.8543 0.8557 0.8571 0.8557 0.8557
0.6 0.8747 0.8738 0.8753 0.8768 0.8738 0.8738
0.7 0.8986 0.8976 0.8992 0.9009 0.8976 0.8976
0.8 0.9271 0.9260 0.9277 0.9296 0.9260 0.9260
0.9 0.9607 0.9595 0.9614 0.9635 0.9595 0.9595
1.0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
0.80
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Te
m
pe
ra
tu
re
 d
is
tri
bu
tio
n,
Distance,X
Figure 2 The comparison of present results with the results of
previous analysis of Adomian decomposition method (ADM),
Differential transform method (DTM), Variation Iteration
Method (VIM), Hosseini et al. and Numerical Method (NM).
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Figure 3 The temperature distribution obtained by HPM with
respect to the radiation sink temperature hs and for various values
of surface emissivity parameter, B corresponding to, A ¼ 0; Nr ¼
1; ha ¼ 0.
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Figure 4 The temperature distribution obtained by HPM with
respect to the sink temperature ha and for various values of
thermal conductivity parameter, A corresponding to, B= 0,
Nr = 1, hs = 0.
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Figure 5 The temperature distribution obtained by HPM with
respect to surface emissivity parameter B and for various values of
thermal conductivity parameter,A corresponding to, ha= 0.5,Nr=
1, hs= 0.5.
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Figure 6 The temperature distribution obtained by HPM with
respect to nondimensional length X and for various values of
surface emissivity parameter, B=+0.6, 0, 0.6 corresponding
to, Nr ¼ 1 and 0:25 for constant values of, A ¼ 0:6; ha ¼ 0:5;
hs ¼ 0:5.
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Figure 7 The temperature distribution obtained by HPM with
respect to nondimensional length X and for various values of
surface emissivity parameter, B=+0.6, 0, 0.6 corresponding
to, Nr ¼ 1 and 0:25 for constant values of, A=+0.6, ha = 0.5,
hs = 0.5.
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Figure 8 The variation of ﬁn efﬁciency with respect to radiation
conduction parameter Nr for various values of thermal conduc-
tivity parameter A ¼ þ0:6 and  0:6 and surface emissivity
parameter B ¼ þ0:6; 0 0:6 for constant values of sink tempera-
ture ha ¼ 0:5 and hs ¼ 0:5.
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Figure 9 The variation of ﬁn efﬁciency with respect to radiation
sink temperature hs for various values of thermal conductivity
parameter Nr ¼ 1 and 0:25 and surface emissivity parameter
B ¼ þ0:6; 0 0:6 for constant values of ha ¼ 0:5 and A ¼ 0:6.
1006 P.K. Roy et al.previous work as available in the literature as shown in
Table 1.
A brief explanation of the physical meanings and range of
new parameters are as follows. The parameter B, measures the
change in surface emissivity of the ﬁn materials. Depending on
the surface condition of the ﬁn materials the surface emissivity
can increase with temperature (B> 0) or decrease with tem-
perature (B< 0). In practice values of B range from 0.6 to
+0.6 [21]. The idea of maintaining nonzero environmental
ðhs and haÞ is that in actual practice it is not possible for a
ﬁn to maintain one end at high temperature and dissipating
heat to the absolute zero. The study of effect of both the
environmental temperatures is taken separately. The range val-
ues selected for ha and hs are found in the literature [24].Fig. 2 shows the temperature distribution obtained by
HPM with the previous results available in the literature.
Fig. 3 illustrates the variation of temperature distribution h,
with respect to radiation sink temperature, hs for different val-
ues of surface emissivity parameter B.
For the constant emissivity i.e. B= 0, the temperature is
becoming independent of radiation sink temperature up to
hs = 0.3 and then increases gradually up to hs = 0.5 and then
to hs = 0.8. Whenever negative values of surface emissivity
parameter B change from 0.6, the sink temperature has nega-
tive inﬂuence on the temperature ﬁeld up to hs = 0.5 and then
again increases sharply. For the case of any positive values of
the surface emissivity parameter B the temperature ﬁelds
gradually increase up to hs = 0.5 and then all the curves merge
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Figure 10 The variation of ﬁn heat transfer rate with respect to
radiation conduction parameter Nr for various values of thermal
conductivity parameter A ¼ 0:6 and þ 0:6 and surface emissiv-
ity parameter B ¼ þ0:6; 0 0:6 for constant values of sink
temperature ha ¼ 0:5 and hs ¼ 0:5.
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perature distribution h with respect to sink temperature ha at
different values of thermal conductivity parameters. For the
constant value of thermal conductivity, A= 0 the temperature
is becoming independent of sink temperature. As the values of
thermal conductivity, A, of ﬁn materials change from 0 to
0.6, temperature gradually increases and for the values of
A= 0 to +0.6, the temperature decreases. Fig. 5 illustrates
the variation of temperature distribution h with respect to sur-
face emissivity parameter B for the different values of thermal
conductivity parameters, A. It is clear from the ﬁgure that the
temperature of the ﬁn materials decreases as the surface emis-
sivity parameter increases corresponding to different values of
thermal conductivity parameters. Figs. 6 and 7 show variation
of temperature distribution h along the length of the ﬁn with
two different values of radiation conduction parameter
Nr = 1 and 0.25, surface emissivity parameters = 0.6, 0,
+0.6 and A=+0.6 and 0.6 while sink temperature remains
constant at a particular value. It is evident that the relative
spacing between the three emissivity lines, (i.e. B=+0.6, 0,
0.6) is more when A=+0.6. That may be because the tem-
perature gradient is more when A=+0.6. Fig. 8 illustrates
the variation ﬁn efﬁciency, g with respect to radiation conduc-
tion parameter, Nr appearing in the mathematical Eq. (29) for
the different values of surface emissivity parameter
B ¼ 0:6; 0;þ0:6 and two different values of thermal conduc-
tivity parameter A= 0.6, +0.6. Fig. 9 shows the variation
ﬁn efﬁciency with respect to the radiation sink temperature
hs at different values of surface emissivity parameters = 0.6,
0, +0.6 and at two values of ﬁn parameters Nr = 0.25 and 1.
Corresponding to Nr = 0.25 and for case of highest nonlinear-
ity B=+0.6 the ﬁn efﬁciency is higher and all the efﬁciency
curves decrease beyond the point hs ¼ 0:5:
Fig. 10 shows the variation of heat transfer rate with
respect to the radiation conduction parameter at different val-
ues of surface emissivity parameters and thermal conductivity
parameters respectively.6. Conclusion
In this work, the Homotopy perturbation method is used to
analyze the effect of environmental temperature, surface emis-
sivity parameter on the temperature distribution, efﬁciency
and heat transfer rate of a conductive radiative ﬁn with vari-
able thermal conductivity and surface emissitivity. The study
of effect of environmental temperature, hs and ha is taken
separately. The analysis is carried out to study the variation
of local ﬁn temperature distribution of ﬁn material, ﬁn efﬁ-
ciency and heat transfer rate for various values of thermo
physical parameters such as thermal conductivity parameters,
surface emissivity parameters, environmental temperature
(hs and ha), and radiation conduction parameter. The pre-
sent results are compared with results available in the
literature.References
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